Site-directed spin-labeling strategies and electron paramagnetic resonance spectroscopy for large riboswitches.
Genetic regulation effected by RNA riboswitches is governed by ligand-induced structural reorganization with modulation of RNA conformation and dynamics. Characterization of the conformational states of riboswitches in the presence or absence of salts and ligands is important for understanding how interconversion of riboswitch RNA folding states influences function. The methodology of site-directed spin labeling (SDSL) coupled with electron paramagnetic resonance (EPR) spectroscopy is suitable for such studies, wherein site-specific incorporation of a nitroxide radical spin probe allows for local dynamics and conformational changes to be investigated. This chapter reviews a strategy for SDSL-EPR studies of large riboswitches and uses the full length 232 nucleotide (nt) kink-turn motif-containing Vibrio cholerae (VC) glycine riboswitch as an example. Spin-labeling strategies and the challenges of incorporating spin labels into large riboswitches are reviewed and the approach to overcome these challenges is described. Results are subsequently presented illustrating changes in dynamics within the labeled region of the VC glycine riboswitch as observed using SDSL-EPR.